Abstract: A perforated peptic ulcer in a child is a rare entity. Severe abdominal pain in an ill-appearing child with a rigid abdomen and possibly with signs of shock is the typical presenting feature of this lifethreatening complication of peptic ulcer disease. We present a case of a 14.5-year-old adolescent girl who developed abdominal and shoulder pain that resolved after 1 day. She was then completely well for 2 days until the abdominal and shoulder pain recurred. On examination, she appeared well, but in pain. A chest radiograph revealed a large pneumoperitoneum. She underwent emergent laparoscopic omental patch repair of a perforated ulcer on the anterior wall of her stomach. Result of a urea breath test to detect Helicobacter pylori was negative. The differential diagnosis of pneumoperitoneum in children is discussed, as are childhood perforated peptic ulcer in general, and the unique clinical features present in this case in particular.
P eptic ulcer disease (PUD) is a known cause of abdominal pain in children. Helicobacter pylori infection is strongly associated with primary childhood PUD, 1 whereas stress from a severe illness and the use of nonsteroidal anti-inflammatory drugs or steroids are the most common among the host of causes of secondary childhood PUD. 1, 2 Acute gastrointestinal bleeding is the most common complication of childhood PUD, whereas a perforated peptic ulcer (PPU) occurs more rarely.
1,3Y5 Perforated peptic ulcer is a life-threatening emergency that usually presents with severe abdominal pain in an ill-appearing patient with possible signs of shock. 2, 6 We present the case of a 14.5-year-old adolescent girl who was evaluated in our emergency department (ED) twice in the span of 4 days for abdominal and left shoulder pain. She maintained a good appetite during this period despite the pain and appeared well on examination on both occasions. These features, including her prominent complaint of shoulder pain, render this case of PPU somewhat unique.
CASE
A 14.5-year-old previously healthy adolescent girl presented to the ED with a chief complaint of left upper quadrant abdominal pain for 2 days. On the night before her presentation, the abdominal pain intensified, and she also developed left shoulder pain. The pain was exacerbated by lying supine and inspiration. She denied trauma to the abdomen or shoulder, and there was no fever, vomiting, diarrhea, or constipation. Her appetite remained intact, and she took no analgesic medications for her pain. Her last menstrual period was 13 days before the onset of her pain, and she denied sexual activity. Past medical history was unremarkable. She denied cigarette, alcohol, and illicit drug use, as well as regular use of nonsteroidal antiinflammatory drugs, or any use of steroids or other medication. There was no history of PUD in the family. Physical examination revealed a healthy and comfortable-appearing teenager who graded her pain at the time as 4 of 10. Her temperature was 36.1-C, blood pressure was 114/74 mm Hg, and heart rate was 88 beats per minute. There was mild tenderness in the left upper quadrant of her abdomen. Neither hepatosplenomegaly nor an abdominal mass was palpated. Her left shoulder had full range of motion and was without other findings. Results of a complete blood cell count, serum chemistries, liver function tests, serum amylase, and urine dipstick test were all normal. Her electrocardiogram was normal, as was a radiograph of her left shoulder. A chest radiograph, which also displayed the superior portion of her abdomen, was normal ( Fig. 1) . A A-human chorionic gonadotropin test was not performed. The patient's pain improved, and she was discharged home without a definitive diagnosis and without treatment. During the following 2 days, she felt well and attended school. One day before her second ED visit, the abdominal and left shoulder pain recurred and she experienced dyspnea after eating. She took 1 dose of oral ibuprofen, which did not relieve her symptoms. On her second admission to the ED, her temperature was 36.2-C, blood pressure was 109/62 mm Hg, and heart rate was 100 beats per minute. She cried from pain but did not appear ill at all. She resisted lying supine to be examined. Her abdomen was very firm, diffusely tender, and without other findings. The remainder of the physical examination was unremarkable. All of the previously mentioned blood and urine tests were repeated, with unremarkable results. An ultrasound of her abdomen was interpreted as revealing an abundance of air within the intestines and without other findings. A chest radiograph demonstrated a large amount of air beneath both diaphragms www.pec-online.com (Fig. 2) . Emergent exploratory laparoscopy revealed a perforation of the anterior wall of the stomach with fibrinous and purulent debris at the site of perforation. Laparoscopic omentopexy was performed. The postoperative course was unremarkable, her shoulder pain resolved, and she was discharged home on postoperative day 5 with oral proton pump inhibitor therapy. Esophagogastroduodenoscopy performed 10 weeks after her surgery revealed no gross abnormalities. Result of a urea breath test to detect H. pylori was negative. On a follow-up outpatient visit 6 months after surgery, the patient appeared fully recovered with minimal epigastric discomfort.
DISCUSSION
Because the peritoneal cavity does not normally contain free air, its appearance on a radiograph of a child is a rare sight. The most common source from which air enters the peritoneal cavity is the gastrointestinal tract, such as occurs from rupture of an intra-abdominal viscus secondary to blunt 7, 8 or penetrating 9 trauma. Less common causes of pneumoperitoneum in children include PPU, 6,10,11 esophageal perforation secondary to caustic ingestion, 12 perforated appendicitis, 13 perforated Meckel diverticulum, 14 intestinal perforation during air reduction of an intussusception, 15 intra-abdominal sepsis from gas-forming organisms, 16 and pneumatosis intestinalis after bone marrow transplantation. 17 In addition, pneumoperitoneum accompanies laparotomy 18 and laparoscopic procedures 19 and may also arise as a complication of esophagogastroduodenoscopy, 20, 21 colonoscopy, 21 and percutaneous endoscopic gastrostomy. 22 Importantly, the source of pneumoperitoneum is not always the gastrointestinal tract. Pneumoperitoneum has also been reported as a complication of mechanical ventilation with high mean airway pressures for treatment of children with severe respiratory disease, 23, 24 adenotonsillectomy, 25 and from air injection through the vagina. 26 Particularly in Western countries, PUD is not common among children, 1, 5 and PPU, the cause of pneumoperitoneum in our case, is extremely rare. There is scant mention of PPU in classic textbooks of pediatric medicine, 2, 27 and with rare exceptions, 5, 6, 28 the various published case series of PPU in children beyond the age of infancy include only a few patients. 1,3,4,11,29,30Y32 In a case series spanning 20 years, Hua et al 6 found that of a total of 52 children, 47 (90.4%) were adolescents and 42 (80.7%) were male. Interestingly, 23 (44.3%) of these children had no history of chronic abdominal symptoms but rather presented with acute abdominal pain. The lack of chronic pain in many instances, as well as the rarity of PPU in children in general, may account for the time delay (912 hours from the onset of symptoms until surgery), which occurred in 26 (50%) of the cases in this series. The site of perforation was the duodenum in 41 cases (78. 8%) and the stomach in the remaining 11 cases (21.2%). Only 4 patients (7.7%) had H. pylori infection. There were 2 (3.8%) deaths. Wong et al 5 also found a strong male preponderance (88.2%) among the 17 cases of childhood PPU they reported. None of these patients died, and all but one (94.1%) had H. pylori infection.
Our case is somewhat unique not only because of the rarity of PPU in children, particularly females, but also because of specific features of the patient's clinical presentation. On her first visit to the ED, her abdominal pain was accompanied by left shoulder pain. To our knowledge, this is the first report of PPU in a child in which shoulder pain was a significant element of the chief complaint. The phrenic nerve originates from cervical nerves III-V and innervates the diaphragm. A painful stimulus affecting the diaphragm such as a blood collection from an ectopic pregnancy, 33 or the presence of free air, may be referred to other sites innervated by cervical nerves III-V, such as the shoulder. We postulate that a small perforation was already present at the time of her first ED presentation. The apparent absence of subdiaphragmatic air on the first chest radiograph is probably due to the small quantity of air and also possibly due to obfuscation by air contained within the stomach. Because she had little pain during the next 3 days and ate with her usual appetite, we speculate that the perforation sealed, only to reopen 3 days later when the abdominal and shoulder pain recurred. Further, during her second ED visit, although she was clearly in pain, she did not appear ill at all and was afebrile and hemodynamically stable despite the large volume of free air in the abdominal cavity. This is likely due to the absence of any significant spillage of gastric contents into the peritoneal cavity. This case illustrates the importance of considering the diagnosis of PPU as a potential cause of an acute abdomen in children, particularly adolescents, even among those who have maintained a good appetite and who do not appear toxic. Further, PPU is not necessarily preceded by chronic abdominal pain and may present with pain which is not consistently present before presentation. Lastly, it is a clinical reminder that the etiology of shoulder pain may be secondary to diaphragmatic irritation from intra-abdominal pathology. All that is necessary to facilitate the diagnosis of PPU is an index of suspicion and a plain radiograph.
